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INTRODUCTION 

Four major research pro jec ts ,  severa l  smaller reseanch a c t i v i t i e s ,  

and an education and t r a in ing  program for graduate s tudents  a re  presently 

w e l l  under way a t  Syracuse University as  a r e s u l t  of the  assoc ia t ion  be- 

tween the University and the  National Aeronautics and Space Administra- 

t i on ,  The research and educational a c t i v i t y  ca r r i ed  out under the  

Syracuse/NASA Program involved during t h i s  repor t ing  period approximately 

twenty f acu l ty  members and f i f t e e n  graduate s tudents  from the  Maxwell 

School, and the Colleges of Engineering, Law and Business. 

General d i r ec t ion  of the Program, s ince  it  i s  a University-wide 

endeavor, was under the j u r i s d i c t i o n  of Vice President Clark D e  Ahlberg 

(Research and Administration) u n t i l  September 1, 1968; and a f t e r  h i s  

departure from the University,  under Vice President Frank P. Piskor 

(Academic Af fa i r s ) .  A committee of the Deans of the four pa r t i c ipa t ing  

schools and col leges  maintained general  cognizance over the Program, 

being kept informed by the  Director and Associate Director of the  Pro- 

gram, Professor John C ,  Honey (The Maxwell School) and Professor Nathan 

Schwartz (College of Engineering) respec t ive ly ,  and by the  pro jec t  

d i r e c t o r s  The pro jec t  d i r e c t o r s  a re :  Professor Richard Hopeman 

(Business) and Martin Barzelay (Engineering) for  the  s tud ies  on Role of 

the  Project  Manager; Professor Peter Franck (Business) for s tud ies  of 

NASA-Business Relations ; Professor George Alexander (Law) for  s tud ies  of 

Regulations i n  Space; and Professor Edwin Bock ( P o l i t i c a l  Science) fo r  

Case Studies.  The Syracuse University Research I n s t i t u t e  maintains 

adminis t ra t ive cognizance over the Program. Headquarters of t he  NASA 

Program i s  located a t  133 Stadium Place, adjacent t o  the campus, where 

o f f i ces ,  a conference and reading room a re  .'provided. 

The period covered by t h i s  repor t  was character ized by four major 

e f f o r t s  , 

F i r s t ,  i t  w a s  a period of major progress i n  the  research of the 

four mul t id i sc ip l inary  pro jec t  teams, 

team members t o  NASA Headquarters i n  Washington and t o  f i e l d  centers .  

Field t r i p s  were taken by various 
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I n  some cases ,  research methodology was redefined and research designs 

were reshaped. 

during t h i s  period, were wri t ten, ,  Thesis and d i s s e r t a t i o n  research was 

begun by graduate s tudents  associated with the pro jec ts ,  

Several  preliminary papers, based on information gathered 

A program of education and t r a in ing  f o r  graduate s tudents  associated 

with the  research as  w e l l  a s  those holding NASA Traineeships was begun. 

Graduate - leve 1 seminars were offered , and summer f i e  Id t r a in ing  fo r  

severa l  s tudents  w a s  accomplished. University-wide seminars f o r  facul ty  

and s tudents  were offered and w e l l  at tended, 

gxploration and planning of new research and educational a c t i v i t i e s  

w a s  continued. Attempts were made t o  broaden fu tu re  research a c t i v i t y  

t o  include the  f acu l ty  and s tudents  of University departments and schools 

previously not  associated with NASA-related a c t i v i t y  e 

research was developed f o r  submission t o  one of NASA's  program o f f i ces  

and a t r a in ing  proposal was developed for  submission t o  a f i e l d  center .  

A proposal for  

Consolidation of adminis t ra t ion of the various ac t iv i t i k snof  the 

Syracuse/NASA Program w a s  accomplished. Off ices  were moved t o  new 

quar te rs  and a s e c r e t a r i a l  s t a f f  was h i red .  The new quar te rs  were 

furnished t o  be used as a NASA research and educational cen ter ,  Here 

research a c t i v i t y  and teaching take place,  conferences a re  held and a 

reference co l l ec t ion  i s  being assembled. 

i v  



PART I 

Multidisciplinary Research and Associated 

Educat iona 1 Activities 

Grant No. NGL 33-022-090 



A .  Projec t  Research Reports 

This sec t ion  contains  a r epor t  on each of the  four main research 

pro jec ts  under the NASA Mult idiscipl inary Research Grant. 

were prepared, for  the  most p a r t ,  by the  Project  Directors.  

These repor t s  

1. ROLE OF THE PROJECT MANAGER 

The e f f o r t  of t h i s  i n t e rd i sc ip l ina ry  research team i n  the f i r s t  semi- 

During annual repor t ing  period w a s  preparatory and exploratory i n  nature ,  

t h a t  time the  group got i t s e l f  organized and or iented,  

l o g i s t i c a l  matters were s e t t l e d ,  t en t a t ive  research plans were drawn, and 

f i e l d  t r i p s  were made t o  KSC,  MSC, Headquarters, Goddard and MSFC for the  

purposes of general  o r ien ta t ion ,  es tab l i sh ing  contac ts ,  and preliminary 

or exploratory discussions 

Procedural and 

During t h i s  repor t ing  period, the information gathered previously 

w a s  discussed and analyzed. 

gained, more concrete research plans were l a id  and methodology defined. 

A new s e r i e s  of f i e l d  t r i p s  were taken by in t e rd i sc ip l ina ry  teams t o  NASA 

Centers d i r e c t l y  involved i n  the  Apollo program. A d iv is ion  of labor 

among the team members w a s  i n s t i t u t e d ;  t h e s i s  and d i s s e r t a t i o n  topics  of 

t he  pa r t i c ipa t ing  graduate s tudents  were chosen; and the  process of d i s -  

semination of knowledge gained through publ icat ions,  col loquia ,  and 

seminars w a s  begun. 

Based upon the  knowledge and impressions 

a. Group A c t i v i t i e s  

The formal a c t i v i t i e s  consisted of f i e l d  t r i p s  and group conferences 

as described below: 

Between June 30 and December 31, 1968, seven f i e l d  t r i p s  were taken 

( t o  MSFC, MSC, KSC, and Headquarters) by various members of the group i n  

teams of from one t o  f ive  men. Much of the interviewing w a s  done 

team members frpm more than one d i s c i p l i n e  present t o  broaden the 

with 

useful-  

ness of each interview. 

2 
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These t r i p s  and the  discussions r e s u l t i n g  from them ca r r i ed  the 

pro jec t  beyond the exploratory s tage i n t o  a more concrete d a t a  and 

information gathering s tage.  Th i s , . i n  tu rn ,  brought the goals and 

f eas ib l e  scope i n t o  clearer focus, and provided the background necessary 

for  the  construct ion of interview schedules and questionnaires t o  be 

employed i n  the  th i rd  phase t o  follow. 

I n  the  ea r ly  s tages  of the research e f f o r t  t h i s  group had some con- 

cern over i t s  recept ion a t  the NASA i n s t a l l a t i o n s .  It  seemed l i k e l y  t h a t  

the  NASA personnel whom the  group wished t o  interview would be qu i t e  busy 

and might not be able  t o  afford the time required f o r  such interviews, 

However, the  f i e l d  t r i p s  taken thus f a r  have shown t h a t  the  ea r ly  appre- 

hensions were without foundation. Invest igators  w e r e  received a t  Head- 

quar te rs  and the f i e l d  centers  i n  the most c o r d i a l  manner, and the degree 

of cooperation extended w a s  extremely g ra t i fy ing  and encouraging. 

(1) T r i p  t o  the  Marshall Space F l igh t  Center, Huntsvil le,  

Alabama, July 23-25, 1968. Following the  exploratory t r i p  t o  MSFC under- 

taken by Wood (Engineering) and Drucker (Engineering) i n  June, Wood, Pooler 

(Sociology), Wilemon (Business), and Hopeman (Business) v i s i t e d  MSFC i n  

July.  On t h i s  t r i p  it was possible  t o  interview three  pro jec t  or s tage  

managers and three  of t h e i r  sub-system managers i n  the  I n d u s t r i a l  Operations 

organization. These interviews provided a much c l ea re r  p ic ture  of how a 

cont rac t  i s  managed, and provided some ins igh t s  i n t o  the re la t ionships  

between pro jec t  and sub-system managers e Also, some preliminary in s igh t s  

were gained as t o  how some managers viewed the  concept of pro jec t  manage- 

ment. The key in t e r f aces  between managers i n  I O  and t h e i r  counterpar ts  i n  

R&DO and i n  con t r ac to r ' s  o f f i ces  w a s  discussed whenever f eas ib l e .  

Through an interview with the  chief  of the  Systems Engineering Project  

o f f i c e  i n  one of t he  labora tor ies  i n  RWO,  a clearer p ic ture  was obtained 

of the functioning of the labora tor ies  and t h e i r  r e l a t ionsh ips  with I O ,  KSC, 

and contractors .  An interview with the chief  of the  Pro jec t  Support Office 

within Systems Engineering i n  R&D0 c l a r i f i e d  the  formal procedure necessary 
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t o  commit a pa r t i cu la r  laboratory t o  undertake work a t  the  request  of an 

I n d u s t r i a l  Operations Office. Other interviews with the  Deputy Manager and 

Assis tant  Manager of the  Saturn V program and with members of the Executive 

S taf f  o f f i c e  fur ther  c l a r i f i e d  the operations of I O  and the whole center ,  

(2) T r i p  t o  the Manned Spacecraft  Center, Houston, Texas, August 

7-9, 1968. The pa r t i c ipan t s  were Hopeman, Wilemon, Drucker, Pooler, S a l l e t t  

(Sociology). Differences i n  the  organizat ional  set-up and mode of operation 

between MSC and MSFC were explored on t h i s  t r i p ,  Of pa r t i cu la r  i n t e r e s t  was 

the  d i f fe rence  noted i n  the  use of the funct ional  o f f i ces  (sometimes ca l l ed  

Mueller or GEM blocks) a t  MSC and t h e i r  repor t ing  r e s p o n s i b i l i t i e s .  Also, 

i t  seemed less l i k e l y  t h a t  p ro jec t  managers and sub-system managers with 

comparable r e s p o n s i b i l i t i e s  t o  those a t  MSFC could be i den t i f i ed  e 

There was an opportunity t o  t a l k  with Professor Howard Johnson, of the 

University of Texas,who was working a t  MSC for  t he  summer. The documenta- 

t i o n  of NASA operations was explored and some addi t iona l  avenues were found 

for  fur ther  l i t e r a t u r e  search. 

(3)  T r i p  t o  Kennedy Space Center, F lor ida ,  August 28-30, 1968. Five 

members of the research team, Hopeman, Wilemon, Wood, Anna ( P o l i t i c a l  Science) 

and Lasher (Business) t raveled together t o  KSC. This t r i p  was purposely 

scheduled a f t e r  the  t r i p s  t o  MSFC and MSC s o  t h a t  the  KSC operation could 

be b e t t e r  understood. A s  w a s  t rue  a t  the  other centers  v i s i t e d ,  i t  was 

found by the team t h a t  d i r e c t  interviewing and observation brought out 

fea tures  of the  organization not apparent from the  organization cha r t s ,  

Of g rea t  i n t e r e s t  a t  KSC, pa r t i cu la r ly  s ince t h i s  v i s i t  w a s  c lose  t o  a 

launch da te ,  was the  in t e rac t ion  between KSC and e i t h e r  MSC or MSFC where 

hardware had t o  modified. The d i f fe rence  between the  r e spons ib i l i t y  of a 

s tage manager a t  KSC and t h a t  of h i s  counterpar t  a t  MSFC w a s  of i n t e r e s t  

t o  the group, The re l a t ionsh ip  with cont rac t  t echnica l  managers i n  TOM a t  

KSC was explained. 

I n  order t o  obtain an understanding of the  range of center  funct ions,  

there  were interviews with men from various center  o f f i c e s  such as  Manage- 
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ment Systems, Resources and Financial  Management, and Design Engineering. 

The Technical In tegra t ion  and Evaluation (TIE) cont rac t  with Boeing was 

reviewed i n  terms of i t s  supporting r o l e  i n  the whole management system, 

and there  w a s  an opportunity t o  t a l k  b r i e f l y  with the  deputy manager of 

the  Apollo Applications Program (UP)  a t  KSC. 

( 4 )  Trip  t o  NASA Headquarters, Washington, D. C o ,  October 10, 

- 1968. Wilemon and Hopeman spent one day i n  Washington primarily t o  examine 

sources of information for  t h i s  project .  While there ,  an opportunity arose 

t o  t a l k  t o  Mr. R ,  L. Mandeville who i s  working a t  Headquarters on h i s  doc- 

t o r a l  d i s s e r t a t i o n  on pro jec t  management. ::The range of h i s  sample, h i s  

quest ionnaire ,  and h i s  b ib1  Qgraphical references w e r e  discussed. 

M r .  D e  F, Seaton of t he  Program Control Office discussed with the 

v i s i t o r s  the  uses of various NASA documents and s tudies .  The Automated 

Management Information Ret r ieva l  System (AMRS) developed by GE and used by 

NASA was demonstrated, The type of information ava i lab le  through the  NASA 

Executive Inventory Bank was discussed with M r o  H. N ,  Braithwaite of the 

Executive Personnel S t a f f ,  There was a Grief meeting with D r ,  E. M e  Emme, 

Chief NASA Histor ian,  and with M r .  R. Stevens and M i s s  K. Beyers of the 

University Affa i r s  Office.  

(5) T r i p  t o  Manned Spacecraft  Center, Houston, Texas, October 

17-19, 1968, This t r i p  w a s  taken by Hopeman t o  e s t a b l i s h  a r e l a t ionsh ip  

with MSC t h a t  would provide the  research team with ready access t o  t h a t  

center  i n  the  fu ture  and t o  i d e n t i f y  men whose funct ions a r e  e s s e n t i a l l y  

those of pro jec t  managers, Discussions with Mr. W ,  Hjornevik and M r ,  E ,  

Young (attended a l s o  by M r .  R ,  Stevens who had arranged the  meeting) were 

very he lp fu l  i n  t h i s  regard.  The d i f fe rences  i n  organization between MSC 

and MSFC were again apparent and w e r e  considerably c l a r i f i e d ,  

(6) Tr ip  t o  NASA Headquarters, Washington, D. C ,  December 11-13, 

- 1968. 

v i e w  of the  Apollo program from an organizat ional  l eve l  above t h a t  of the 

pro jec t  manager. I n  the  study of t he  r o l e  of the  pro jec t  manager, these two 

This t r i p  was undertaken by Hopeman and Lasher primarily t o  ge t  a 
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inves t iga tors  are s t rongly in te res ted  i n  h i s  pos i t ion  i n  the "ver t ica l"  

s t ruc tu re  of t he  whole Apollo program. 

There were extensive discussions with men i n  the  o f f i ces  of Program 

Control,  Resource Analysis and Cost Reduction a t  Headquarters. One top ic  

d e a l t  with was the change i n  the  program as it passed through i t s  various 

s tages  towards completion. Also s t ressed  was the means by which Headquarters 

t racks the  progress of a l l  aspects  of the program. Relationships with con- 

contractors  and opinions on the e f fec t iveness  of p ro jec t  management i n  

general  were brought out 

On t h i s  v i s i t  t o  Washington, the two pa r t i c ipan t s  spoke t o  M r .  R. 

Chapman of the National Academy of Public Administration. 

the progress of the inves t iga t ion  by NAPA of pro jec t  management, which 

overlaps i n  some areas with t h i s  study. 

He  reported on 

Tr ip  t o  NASA Headquarters, Washington, D o  C. December 19-20, 

- 1968. 

development of pro jec t  management i n  NASA, Pooler and S a l l e t t ,  v i s i t e d  

Headquarters primarily t o  inves t iga te  the information sources ava i lab le  t o  

them i n  t h i s  study. They m e t  with D r .  E. M, Emme, Chief NASA h i s to r i an ,  

who pointed out various sources, and who re fe r r ed  them t o  M r ,  J. Holmes of 

the  Office of Manned Space F l igh t ,  who has considerable in s igh t  i n t o  the 

Apollo program and i t s  administration. 

The two pa r t i c ipan t s  who are most concerned with the h is tory  of the  

A regular  s e r i e s  of meetings of a l l  the  members of the group was used 

as a means of i n t eg ra t ing  the  various a c t i v i t i e s  ca r r i ed  out by individuals  

and sub-teams and of focusing in t e rd i sc ip l ina ry  a t t en t ion  on a common sub- 

j e c t .  During these meetings, f i e l d  t r i p s  were planned and the  r epor t s  of 

the  returning teams discussed. A s  a r e s u l t  of these meetings the  object ives  

and methodology of the s p e c i f i c  research tasks  w e r e  fu r the r  c l a r i f i e d ,  

t h e  decis ions made which a f f e c t  t h e  work of the e n t i r e  group i s  the  de f in i -  

t i on  of t he  "project  managers" which form the  universe of t h i s  study. Pro- 

ject  managers of th ree  categories  apparently e x i s t ,  These may be .described 

as  (a) hardware or iented (e.g. s tage)  (b) funct ional  (e,g. dyetems engineer- 

ing) (c) mission oriented (e,g. launch operations.) It was decided t h a t  

Among 
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the  most important category for  t h i s  research study would the  hardware 

or iented manager, which cons i s t s  of a l imited number of persons ca l led  

pro jec t  and sub-system managers a t  MSC and MSFC. 

b. Research Plans and Methodology 

It is necessary t o  divide the  research e f f o r t  i n t o  a number of sub- 

tasks  t o  make use of the  spec ia l  competence of the var ious team members as  

w e l l  as t o  s u i t  t h e i r  diverse  academic i n t e r e s t s ,  

nature  of the  work i s  preserved through group planning and group criticism 

i n  regular  meetings and conferences. The following i s  a b r i e f  descr ip t ion  

of the plans and object ives  of the sub-tasks of t h i s  research e f f o r t .  

The in t e rd i sc ip l ina ry  

(1) Program Management and Non-hierarchical Public Management. 

Prof. Frederickson's ( P o l i t i c a l  Science) research on the  management of 

managers i s  being coordinated with M r .  Anna's ( P o l i t i c a l  Science) work on 

non-hierarchical public management i n  order t o  s t rengthen and f a c i l i t a t e  

both e f f o r t s .  

i l i a r i z e d  himself with the  organizationaL:structure, mission, and past  

h i s to ry  of NASA i n  general .  He a l s o  made a de t a i l ed  study of l i t e r a t u r e  

on matrix and pro jec t  management. This was followed by an in tens ive  study 

of the Apollo program organizat ional  s t ruc tu res ,  mission, and pas t  h i s to ry  

with pa r t i cu la r  reference t o  the  f i e l d  centers  and t h e i r  management, Mr. 

Anna entered the  pro jec t  i n  August and spent most of t h a t  month famil iar-  

i z ing  himself with the  Apollo program and the organization of MSC and KSC 

i n  preparation f o r  pa r t i c ipa t ion  i n  an exploratory t r i p  t o  the Kennedy 

Space Center i n  late August. 

During the  i n i t i a l  months of the period, Frederickson fam- 

The next pa r t  of the  period was  spent i n  working out the  d e t a i l s  of a 

combined research  e f f o r t  and when these d e t a i l s  were f a i r l y  wel l  advanced 

they w e r e  submiteed t o  the  rest  of the pro jec t  manager research team for  

comments, suggestions,  and evaluations.  

The last pa r t  of the  period was spent i n  developing an open ended 

interview schedule fo r  use i n  interviewing pro jec t  and sub-system managers. 

Because of t h e  busy schedules of the  people t o  be interviewed, t h i s  schedule 
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had t o  be revised and reworked severa l  t i m e s  i n  order t o  ge t  as much informa- 

t i on  as possible  i n  as  shor t  t i m e  as possible.  The process of rev is ion  w a s  

i n  progress when the period ended. 

(2) Analysis of Project  Management as  an Organizational Phenomenon 

While pro jec t  management i s  u t i l i z e d  as  an organizat ional  device, it i s  a l s o  

a l i t t l e  analyzed abs t rac t ion  when viewed as  pa r t  of the  doctr ine or philo- 

sophy of operation of the Apollo program. To assess  t h i s  dual  character  of 

pro jec t  management i n  the  Apollo program, Prof. Pooler (Sociology). and M r .  

Sa l l e t t  (Sociology) a re  attempting t o  organize re levant  ma te r i a l  around 

three themes: 

of pro jec t  management as  a core idea i n  organizing the  program? 

the abs t r ac t  doc t r ina l  idea  of pro jec t  management made operat ional?  

were the  organizat ional  consequences of deciding t o  use the technique of 

pr o j ec t management? 

(1) What were the  preconditions t h a t  r e su l t ed  i n  the  adoption 

(2)  How was 

(3) What 

The Apollo program w i l l  be viewed from two perspectives i n  answering 

the  questions posed aboveL>- the  t o t a l  Apollo program (a macro-orientation) 

and two s p e c i f i c  pro jec ts  located a t  d i f f e r e n t  cen ters  (a micro-comparative 

o r i en ta t ion ) .  

Also, the  Apollo program w i l l  be looked a t  from a h i s t o r i c a l  perspective.  

The l i f e  cycle  of the  program w i l l  be t raced,  examining those contingencies,  

both personal and s o c i a l ,  wi th in  and without NASA, which r e su l t ed  i n  the 

organizat ional  changes t h a t  manifested themselves. 

This w i l l  allow both an in-depth and generalized presentation. 

Thus f a r ,  concern has been mainly with obtaining and analyzing h i s t o r i -  

c a l l y  re levant  documents i n  order t o  understand the  nature  and kind of pro- 

ject  management doc t r ine  developed. When t h i s  i s  completed, the  Apollo 

program w i l l  be examined by u t i l i z i n g  ex i s t ing  documents, and from i n t e r -  

views; :.-seports by other members of the Project  Management Group a t  Syracuse 

w i l l  a l s o  be used. An understanding of the  s o c i a l  meanings attached t o  

pro jec t  management as doc t r ine  i s  necessary t o  adequately understand the ways 

i n  which the  pro jec t  management concept became actual ized i n  the  d i f f e r e n t  

cen ters .  It i s  hoped t h a t  t h i s  somewhat ambitious study w i l l  provide some 

ins igh t s  i n t o  the  s t rengths  and weaknesses of u t i l i z i n g  pro jec t  management 

as an organizat ional  device.  
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(3 1 The 
importance of the  seve ra l  re la t ionships  between pro jec t  manager, R&DO or 

equivalent s t a f f  personnel, and contractor  became obvious 

an e a r l y  s tage  i n  the  study. 

inevi tab ly  be concerned with some aspect of these r e l a t ionsh ips ,  Professors 

Wood (Engineering) and Drucker (Engineering) have proposed t o  concentrate on 

two pa r t i cu la r  aspects  e 

to the  group a t  

Whereas a l l  of the  tasks  of t he  study w i l l  

Wood w i l l  consider i n  depth the  r e l a t ionsh ip  of pro jec t  managers with 

Because research and development Organizations and personnel within NASA. 

the  pa r t i cu la r  organization a t  MSFC is  b e s t  su i ted  f o r  a study of t h i s  i n t e r -  

face ,  interviews w i l l  be predominantly a t  t h a t  c-mter, 

Drucker i s  undertaking a de ta i l ed  study of the  pro jec t  manager-- 

contractor  i n t e r f ace ,  and w i l l  attempt t o  interview contractors  a t  t h e i r  

p lan ts  as  w e l l  a s  the corresponding pro jec t  manawrs. Due t o  the  proximity 

of Grumann Ai rc ra f t  Engineering Corporation and the  nature  of cont rac ts  

from MSC, projec ts  or ig ina t ing  from t h a t  center  w i l l  be the prime t a r g e t s  

of t h i s  study. 

The tasks  of Wood and Drucker w i l l  overlap considerably,  and i t  is  

an t ic ipa ted  t h a t  interview information can be-exchanged e f f ec t ive ly ,  The 

inves t iga tors  intend t o  make v i s i t s  and conduct interviews a t  the  centers  

i n  cooperation wi th  other  team members, 

i n  t he  preparat ion of interview out l ines  and questionnaires by others  and 

pa r t i c ipa t e  i n  t h e i r  adminis t ra t ion 

Wood and Drucker w i l l  cooperate 

( 4 )  Management Systems as Ut i l ized  by Project  Managers, Associated 

with the  organizat ional  s e t t i n g  f o r  pro jec t  management and the  r o l e  of the  

pro jec t  manager wi th in  it i s  the operation of severa l  management systems. 

These systems provide linkages among cont rac tors ,  p ro jec t  managers, repre-  

s en ta t ives  of both i n s t i t u t i o n a l  and programat ic  organizations,  and devices 

f o r  the in t eg ra t ion  of a c t i v i t i e s  between centers  hor izonta l ly  and t o  head- 

quar te rs  (OMSF and APO) v e r t i c a l l y .  The type of questions t o  be researched 

i n  t h i s  a r ea  a re  d i rec ted  toward an understanding of those management systems 
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which a re  qu i t e  s i g n i f i c a n t  with respec t  t o  meeting the  object ives  of 

pro jec t  management.,.cost performance, schedule performance, and technica l  

performance 

NASA management systems as used by the  pro jec t  manager a re  t h e  research 

focus of Professor Hopeman (Business). During the  period June-December, 

1968 he gathered a subs t an t i a l  amount of information concerning t h i s  a rea  

through interviews and contacts  with NASA personnel a t  Headquarters, MSC, 

MSFC, KSC and Goddard i n  a s e r i e s  of e ight  f i e l d  t r i p s .  

(5) Project  Management, a Concept of S t ruc tu ra l  Design and Organ- 

i za t ion  Behavior, Professor David Wilemon and Mr. John Cicero a re  involved 

i n  a two-fold research e f f o r t .  

marily concerned with organizat ional  d e f i n i t i o n  i n  terms of the  design and 

s t ruc tu re  of various pro jec t  systems, This involves es tab l i sh ing  and d i f -  

f e r e n t i a t i n g  a number of pro jec t  management models such as  Phase Management, 

Matrix Management, and Program Management, Beyond t h i s ,  there  i s  emphasis 

on the  network of i n t e r f aces  between and among the  various organizat ional  

groups impacted by these task-oriented s t ruc tu res  for the purpose of def in-  

ing the continuum of work flow through the pro jec t  organization. 

c r i t i ca l  impact between program management, research and development, and 

contractor  organizations i s  of spec ia l  concern. These in t e r f aces  w i l l  be 

viewed on a broad sca l e  among centers  within NASA and w i l l  be c r i t i c a l l y  

examined i n  a microsense wi th in  the various centers ,  

The f i r s t  aspect of t h i s  research i s  p r i -  

Areas of 

Once the ove ra l l  organizat ional  design i s  es tab l i shed ,  the  research 

w i l l  focus on organization behavior a t  c r i t i c a l  management leve ls  within 

the  organization. Program management, p ro jec t  management, and sub-system 

management w i l l  be viewed i n  terms of the manager's r o l e  within the  pro jec t  

environment, H i s  r o l e  w i l l  be es tabl ished through h i s  own organizat ional  

perception and as  perceived by those groups he most f requent ly  in t e r f aces  

with,  Concepts of au thor i ty ,  motivation, leadership,  job s a t i s f a c t i o n ,  

r o l e  c o n f l i c t ,  and r o l e  ambiguity w i l l  be of paramount importance i n  

es tab l i sh ing  the  behavioral  environment of the various management leve ls  

within the  pro jec t  organization. I n  essence, therefore ,  t h i s  research 
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w i l l  f i r s t  e s t a b l i s h  t h e  formal organizat ional  s e t t i n g  and then examine the  

modes of operation of c r i t i ca l  management personnel within t h a t  organization 

both a t  the  formal and informal leve ls  of organization behavior, 

c. Development of Disser ta t ion  and Thesis Topics 

(1) "Non-hierarchical Public Management i n  Science and Technolopy , ' I  

Henry J. Anna ( P o l i t i c a l  Science). This d i s s e r t a t i o n  w i l l  examine the 

environmental cons t r a in t s  and requirements of the  Apollo Program from the 

viewpoint of the  pro jec t  managers, It w i l l  explore the pro jec t  manager's 

conceptions of h i s  pos i t ion  and r e s p o n s i b i l i t i e s  i n  r e l a t i o n  t o  t h e  regular-  

l y  cons t i tu ted  h ie rarch ies  of t he  organization. It w i l l  attempt t o  iden t i fy  

the  types of environmental cons t r a in t s  t h a t  p ro jec t  managers f e e l ,  whether 

these are technical ,  budgetary, s o c i a l ,  or p o l i t i c a l ,  and t o  examine how 

pro jec t  managers work within such cons t ra in ts .  

(2) "A Conceptual Model for  Analyzing and Predict ing Managerial 

Effectiveness ,If Harry J, Lasher (Business Administration) The purpose of 

t h i s  d i s s e r t a t i o n  i s  t o  discr iminate  between e f f e c t i v e  and ine f fec t ive  

pro jec ts  i n  the Apollo Program, Spec i f ica l ly  the researcher  des i r e s  t o  

determine var iab les  which w i l l  p red ic t  e f fec t iveness  and ineffect iveness  

i n  complex research and devel6pment operations.  

be developed through an in tens ive  study of t he  e f fec t iveness  with which 

Apollo Project  managers have managed the  acquis i t ion  of the major hardware 

components of t he  ApolPo Program Research t o  da t e  has not produced satis- 

fac tory  explanations and measurements of e f fec t iveness .  

This pred ic t ive  model w i l l  

(3) "The Consequences of Project  Management Organization fo r  the  

Apollo Program: A Comparative Study,'' Alphonse Sa l l e t t  (Sociology) This 

d i s s e r t a t i o n  w i l l  be  concerned with the  rout inized s o c i a l  meanings t h a t  

develop i n  spec i f i c  pro jec ts  wi th in  large organizations and t h e  consequences 

t h i s  has for  the  maintenance of the  pro jec ts  through t i m e ,  from the  perspec- 

t i v e  of both the  la rger  organization and the members of the  pro jec ts  them- 

selves .  The se l ec t ion  of two pro jec ts  i s  proposed, one a t  Huntsvil le and 

one a t  Houston, for  a comparatiye study. The d i s s e r t a t i o n  is  an i n t e g r a l  

p a r t  of the  la rger  study of Pooler and Sa l le t t .  
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( 4 )  "The Mobility of Project  Managers With the  Apollo Program," John 

P. Cicero (Business Administration). This t h e s i s  w i l l  i den t i fy  the  mobility. 

pa t te rns  of c e r t a i n  pro jec t  managers involved i n  the Apollo Program. The 

purpose w i l l  be t o  t r ace  mobili ty within the past  t en  years leading up t o  

the  pro jec t  management posi t ion.  The study w i l l  include demographic da t a  

as wel l  as  per t inent  descr ip t ive  information concerning the  pro jec t  environ- 

ment. 

The process of da t a  co l l ec t ion  is--complete. The thes i s  i s  expected t o  

be completed sometime within the next three months. 

d. Dissemination of Information 

Several  papers were wr i t t en  and lec tures  presented by members of the 

group based on the  information gathered during the work of the  f i r s t  year.  

They a re  l i s t e d  below: 

(1) Working Papers 

(a) "The Role of the Project  Manager and Management Systems 

i n  the  Management of the  Apollo Program," Working Paper 81, by D.  L. Wilemon 

and R. J. Hopeman, (September 1968). This document was designed t o  provide 

a foca l  point for  pro jec t  managementd6ystems ana lys i s  research within NASA. 

Three bas ic  points  of research emphasis a r e  discussed: The Role of the 

Project  Manager; Project  Organization; and Systems Analysis. 

, I 1  Working Paper #2, 

R.  J. Hopeman. 

(c) "The Spectrum of..,Frgject Management , I 1  Working Paper #3 

by J. P. Cicero, (December 1968). The focus of t h i s  paper was a survey of 

t he  l i t e r a t u r e  on pro jec t  management with the  i n t e n t  of es tab l i sh ing:  

cogni t ive base f o r  the study and discussion of pro jec t  management; some 

d i f f e r e n t i a t i n g  c h a r a c t e r i s t i c s  of pro jec t  management; and some areas  where 

empir ical  evidence is  needed t o  subs t an t i a t e  the  t h e o r e t i c a l  framework 

already establ ished.  The paper presented a conceptual overview ra the r  than 

dwelling on any pa r t i cu la r  aspect of pro jec t  management, 

some 
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The contents ,  very b r i e f l y ,  ind ica te  the na ture  of a pro jec t  organiza- 

t i o n  from four perspectives:  d i f f e r e n t i a t i n g  c h a r a c t e r i s t i c s  of pro jec t  

organizations as a f ac to r  of complexity; the e f f e c t  of the pro jec t  organization 

on the  ex i s t ing  funct ional  s t ruc tu re ;  the  pro jec t  manager; and a general  

behavioral  framework. 

v e r i f i c a t i o n  

Each of these areas need expansion and empirical  

(d) Working Paper #4 (To be issued l a t e r ) .  

(e) "Project Management Authority: Some Preliminary Ins ights  

Working Paper #5 by D. L. Wilemon. (December, 1968). The object ive of t h i s  

paper was t o  d iscuss  severa l  divergent concepts and theor ies  center ing 

around pro jec t  au thor i ty ,  espec ia l ly  i n  the aerospace industry.  Different  

models of pro jec t  arganizat ion were discussed i n  d e t a i l  along with t h e i r  

r e su l t i ng  impact on the  pro jec t  manager's use of au thor i ty  and inf luence,  

(2) Inter im Reports 

(a) "A Conceptual Framework for  Systems Analysis , ' I  Syracuse 

UniversitylNASA Inter im Report #l by Harry Lasher (December, 1968) One of 

the  major shortcomings of s o c i a l  science research i s  the lack of a concep- 

t u a l  framework i n  which t o  place the  "b i t s  and pieces" of research findings.  

Behavioral s c i e n t i s t s  have l i t t l e  d i f f i c u l t y  i n  developing theor ies ,  but 

appl ica t ions  t o  r e a l - l i f e  business s i t u a t i o n s  has been a continuing problem. 

It i s  believed t h a t  a systematic approach t o  ana lys i s  w i l l  y ie ld  meaningful 

r e s u l t s .  

Framework for  Systems Analysis." 

f indings r e l a t e d  t o  NASA i n t o  a construct  which w i l l  accommodate the  " b i t s  

and pieces" of research findings.  One can analyze areas  of NASA i n  proper 

perspect ive,  formulate and t e s t  hypotheses, and a t t a c h  meaningful s i g n i f i -  

cance t o  t h e  r e s u l t s  of the  f indings.  

Approximately s i x  months w a s  devoted t o  construct ing "A Conceptual 

This has provided the  mechanism for placing 

(b) "The College of Business Administration - Circa 1985," 

Occasional Paper #I, R. J. Hopeman. 

e .  Lectures & Seminars 

I n  an e f f o r t  t o  disseminate f indings 1 the  management systems area ,  
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Professor Hopeman made a number of presentat ions t o  academic groups a t  

t he  University and t o  business groups as  f a r  away as  Spokane, Washington. 

Professor Wilemon made severa l  presentat ions both wi th in  and outs ide the 

univers i ty  concerned with the  appl ica t ion  of pro jec t  management as  an 

organizat ional  mechanism i n  new s i tua t ions .  

2. NASA/BUSINESS RELATIONS 

This i s  a summary of work performed during t h e  period July 1 t o  

December 31, 1968 i n  the study of t r ans fe r  of technology t o  the  commercial 

sec tor .  

The r epor t  i s  subdivided i n t o  thmeeparts. The f i r s t  dea ls  with the 

progress made i n  interviewing executives of those corporations whose 

management agreed t o  provide information on the process of technology 

t r ans fe r  and u t i l i z a t i o n .  

Par t  "a" dea ls  with the preparation of the r epor t s  covering the  i n t e r -  

views and inves t iga t ions .  

Par t  "b" dea ls  wi th  the r o l e  of the  graduate research a s s i s t a n t s  i n  

the  above programs . 
P a r t  "c" deals  with lessons learned i n  the surveys undertaken s o  fa$ 

and changes being made i n  the cur ren t  work phase, 

a. In  the  six-month period covered by t h i s  r epor t  the  following cor- 

porations cooperated i n  having a large number of executives interviewed by 

our research team: The Semi-Conductor and Visual Communication Divisions 

of General Electric Co, i n  Syracuse; The Niagara Mohawk Power Company, 

located i n  Syracuse; The Corning Glass Works, located i n  Corning, New York; 

The B r i s t o l  Laboratories of the Bristol-Myers Company, located i n  Syracuse; 

The Morris Machine Works located i n  Baldwinsville; and The 0. M. Edwards Co., 

a sheet metal  company, located i n  Syracuse. 

these companies submitted themselves t o  intensive questioning by our research 

team members. The l a rges t  number pa r t i c ipa t ing  were those of tk General 

Electr ic  Co. (59 executives).  A major e f f o r t  was made t o  l i n e  up for  fur ther  

A t o t a l  of 92 executives of 
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interviews during the  f i r s t  6 months of 1969 the  following companies: 

All ied Chemical i n  New York and New Jersey, Mobil O i l  Co. i n  New York and 

New Jersey,  and the Carrier Corp. i n  Syracuse. 

under review i n i t i a l  contacts  with these companies had been made and a 

t en ta t ive  schedule for  i n i t i a t i o n  of the  interviews w a s  es tabl ished.  

A t  t he  end of the period 

Effor t s  were a l s o  underway t o  appraise various in s t i t u t iona l i zed  

approached t o  technology t r ans fe r ,  Technology Ut i l i za t ion  o f f i c e r s  a t  

two NASA f a c i l i t i e s  (Goddard, Greenbelt and Electronics ,  Boston) were 

interviewed, Personal contact  wi th  s t a f f  members of Regional Dissemination 

Centers w a s  es tabl ished through f i e l d  v i s i t s  t o  the  Pi t tsburgh,  Pa. and Stor rs ,  

Conn. Centers. 

U t i l i z a t i o n  s t a f f  were interviewed i n  Washington headquarters and the Boston 

f i e l d  of f ice .  

a l so  s tudied . 

Off i c i a l s  of the  S m a l l  Business Administration's Technology 

A successful  commercial information system, GE's  EMPIS, w a s  

In  September, upon inv i t a t ion  of the Technology Ut i l i za t ion  Office i n  

Washington, two inves t iga tors  attended a NASA Technology Ut i l i za t ion  Confer- 

ence fo r  t he  E l e c t r i c  U t i l i t y  Industry a t  Lewis Research Center. Pr ior  t o  

attending t h i s  conference, and a l s o  upon request  of the Washington TU o f f i ce ,  

we submitted an ea r ly  r epor t  of our findings regarding Technology Transfer 

i n  the  E lec t r i c  U t i l i t y  Industry.  

During the  period under review repor t s  d i s t i l l i n g  the information 

obtained from the  interviews were prepared. The following r epor t s  were 

completed and forwarded for  c i r cu la t ion  t o  the d i r e c t o r ' s  o f f i ce :  

(1) The technology t r ans fe r  process a t  the  Semi-Conductor 

Division of General Electric.  

(2) The process of technology t r ans fe r  a t  the  Visual Communi- 

ca t ion  Division of General E lec t r i c  e 

(3)  The process of technology d i f fus ion  and dissemination a t  

Corning Glass Works. 

( 4 )  The technology t ransfer  process a t  the Niagara Mohawk 

Power Co. 
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These w e r e  i d e n t i f i e d  as Working Papers 1, 2, 3 ,  and 4 ,  respect ively.  

It must be understood t h a t  these papers a r e  descr ip t ive  surveys deal ing only 

with one aspect of a pa r t i cu la r  company's operation and do not  represent  

the  approachi1that w i l l  be followed i n  the f i n a l  r epor t .  

bui lding s tones fo r  the  s t r u c t u r e  t h a t  i s  t o  be erected.  

They serve as  

b. 

were subs t an t i a l ly  a s s i s t ed  by four graduate a s s i s t a n t s  who were drawn 

i n t o  the  work i n  the course of the  s i x  months under review. They a re  as  

follows: Robert Hamilton, a marketing major; Jay L e w i s ,  a l s o  a marketing 

major; Jonathon Kaplan, an organization and production major; and Edward 

Bocian, a graduate i n  chepical  engineering and now a marketing major, 

The conduct of t he  interviews and the  preparation of the  r epor t s  

c. During the  previous s i x  months the emphasis in  the conduct of i n t e r -  

views and the  write-up of r epor t s  concentrated on the  channels of comuni- 

ca t ion  which operate within the f i rm t o  promote the  t r ans fe r  of knowledge 

and da ta  deal ing with a new product or a new process or new machinery. 

Relat ively l i t t l e  t i m e  was spent on the decision-making considerat ions which 

lead t o  the  f i n a l  evaluat ion,  screening, and adoption or r e j e c t i o n  of a 

pa r t i cu la r  package of technology. 

Obtaining information on these matters has proven f a r  more d i f f i c u l t .  

The lesson learned from the  work i n  the  l a s t  s i x  months i s  t h a t  we must s h i f t  

our technique i n  covering these subjects .  Consequently, the  research ques- 

t ionnai re ,  which l ists  the  topics  t o  be covered i n  the interviews and 

eventually i n  the  r epor t s ,  was redrawn towards the  end of the  six-month 

period 

A s h i f t  i n  emphasis i n  the  work now being projected i s  evident from a 

comparison of the new questionnaire with the old. 

found t o  be c r u c i a l  a r e  perhaps b e s t  summarized i n  t h e  sec t ions  of t he  new 

quest ionnaire  which d e a l  with the  major f ac to r s  which cause a company t o  

search for  and accept innovationary ideas.  

Problems which have been 
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i , ' Ih :par t icu lar  it w i l l  be our task  t o  separate  out and evaluate  the 

r o l e s  of the  following: F i r s t ,  the  protect ion of a market, or a product or 

a serv ice  provided by a company, against  r i v a l s  of fe r ing  new technology, 

new processes or new products. 

posi t ion of t he  company. Third, securing or maintaining a minimum or t a rge t  

rate of growth through the  adoption of new technology. 

maintaining a leadership posi t ion i n  the  s t a t e  of the a r t  i n  the industry,  

And f i n a l l y ,  the  protect ion of prest ige or the securing of pres t ige  i n  the  

industry.  

Second, t he  improvement of the  earnings 

Fourth, securing or 

In  addi t ion,  there  w i l l  be emphasis on the  innovationary decision 

i t s e l f ,  not  only on the  organizat ional  channels through which decisions are 

arr ived a t ,  such as pa r t i cu la r  job holders or committees or departments, 

but  a l s o  upon the  r o l e  which each of the major executive layers i n  a cor- 

poration play i n  a r r iv ing  a t  such decisions.  

the  emphasis t o  these and r e l a t ed  subjects  a more meaningful contr ibut ion 

t o  the  understanding of technology t r ans fe r  w i l l  be forthcoming. 

It i s  hoped t h a t  i n  s h i f t i n g  

Another lesson learned dea ls  with t h e  incorporation of some of the  

ideas  gathered i n t o  our teaching program. The p o s s i b i l i t y  e x i s t s  t h a t  the  

problem of technology t r ans fe r  could be incorporated i n t o  ex i s t ing  courses, 

for  example, i n  production organization and management, i n  accounting, i n  

managerial f inance,  or  i n  marketing,, There i s  a l so  the  p o s s i b i l i t y  of a 

separate course deal ing spec i f i ca l ly  with the  subject  of t he  management of 

technology t r ans fe r .  This would draw on contr ibut ions from the  engineering 

facul ty  but would be f i rmly lodged i n  the business school. F ina l ly ,  i f  an 

in t e rna t iona l  dimension i s  added t o  the  technology t r ans fe r  research pro- 

ject ,  (as w i l l  be proposed), the  f indings may be incorporated i n  interna-  

t i o n a l  business courses e 

The ul t imate  pay-off t h a t  the  school may therefore  der ive from t h i s  

pro jec t  i s  t o  modify the  nature  of one approach t o  business education, 

spec i f i ca l ly  t o  enlarge the  number of dimensions covered by courses t h a t  

are now narrowly departmentalized. It i s  expected t h a t  i n  the  near fu ture  
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e f f e c t s  of t h i s  "osmosis" w i l l  be noted i n  our teaching program. While there  

i s  no obstacle  t o  including i n  ex i s t ing  course ou t l ines  subjec t  m a t t e r  having 

a bearing on technology t r a n s f e r ,  the  ul t imate  a i m  of t h i s  research group 

i s  t o  propose t o  the f acu l ty  a spec i f i c  new course or seminar on technology 

t r ans fe r  

Third, it i s  now evident t h a t  the  qmzstions and topics  t o  be covered 

do not  lend themselves t o  response by mail  or self-administered questionnatres.  

For t h i s  reason the  remaining phase of the  survey w i l l  be devoted t o  an 

in tens ive  interview program limited t o  a 2elaIzi.l;r~ly s m a l l  number of companies 

We w i l l  be deal ing with questions of s e l ec t ing  companies of d i f f e r e n t  s i z e ,  

companies with d i f f e r e n t  markets, with d i f f e r e n t  r e l a t ionsh ips  t o  customer 

classes, ( tha t  i s ,  i n d u s t r i a l  buyers or wholesalers or r e t a i l e r s  o r  f i n a l  

consumers) and other c r i t e r i a .  

or two companies i n  each of the  major ca tegor ies ,  

W e  do not expect t o  include more than one 

W e  have t en ta t ive ly  selected the following indus t r i e s  for  representa- 

t i o n  i n  the  sample: 

and for  t h i s  reason it i s  hoped t h a t  the Allied Chemical interviews w i l l  

prove f r u i t f u l ;  the o i l  industry--Mobil O i l ;  the  machinery industry;  i n  

t h i s  connection the arrangement made with Carr ier  Corp. seems f a i r l y  ce r t a in ;  

a consumer good indus t ry - - in i t i a l  contact  with the  Singer Co. has been made. 

the chemical industry (other than the  drug industry)  

W e  have a l s o  developed some ideas  fo r  i n t e rd i sc ip l ina ry  pro jec ts  and 

s tudies  which may find a place i n  the  NASA/Syracuse program: 

(1) Educational programs on the sources and uses of information. 

Many small  business managers do not  a v a i l  themselves of ava i lab le  serv ices  

because they have not  been educated t o  use them, and because they a re  

unaware of the  po ten t i a l  value. This i s  a l s o  t r u e  of engineers i n  large 

companies, who r e l y  on verba l  exchanges with colleagues for  information needs, 

(2) Discret ionary funding as  a source of new technology. Should 

government research programs (e.g., NASA) be s t r i c t l y  l imited i n  object ives  

(e.g., space explorat ion) ,  or should log ica l  extensions of s c i e n t i f i c  exper- 

t i se  be permitted and/or encouraged? 
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(3)  Technology t r ans fe r  as an anti-poverty too l .  Here there  are 

g rea t  p o s s i b i l i t i e s  for  appl ica t ion  of both technica l  and managerial s k i l l s  

i n  the development of new s m a l l  businesses and ind iv idua l  job c a p a b i l i t i e s ,  

These include, fo r  example, new construct ion techniques which could be 

e a s i l y  learned by the  uneducated and unskilled.  

( 4 )  
proposal for a new study of i n t e rna t iona l  technology t r ans fe r  e 

I n  addi t ion during t h i s  period addi t iona l  work was done on a 

3 .  CASE STUDIES 

The Case Study Program's a c t i v i t i e s  i n  the Syracuse/NASA PrDgram f a l l  

under two heads : 

Studies (Post-Apollo and Weather Modification) and (2) Experimental e f f o r t s  

a t  producing shor te r  cases and s imi la r  s tud ies  about s ign i f i can t  management 

and policy-making aspects  of NASA's wor Id. 

(1) the preparation of two large "Decisions-in-the-Making" 

Short Studies : 

Intensive a c t i v i t y  on shor t  s tud ie s  i s  not  planned or budgeted t o  begin 

u n t i l  the  f a l l  of 1969. However, during the  r epor t  period, Professor Edwin 

Bock ( P o l i t i c a l  Science),  the  Project  Director ,  began consul ta t ions with 

f acu l ty  and graduate s tudents  a t  Syracuse and other un ive r s i t i e s ,  and with 

a few NASA o f f i c i a l s .  One object ive was t o  encourage a flow of "leads" 

fo r  worthwhile sho r t  s tud ie s  from those engaged i n  other aspects  of the  

Syracuse/NASA program. 

from NASA. 

A second object ive was t o  sample s imi la r  suggestions 

Perhaps the  most hopeful and po ten t i a l ly  s ign i f i can t  p o s s i b i l i t y  

explored by Professor Bock i s  the  idea of experimenting with the production 

of shor t  f i e l d  s tud ie s  by NASA fellows and other advanced graduate s tudents  

as  a p a r t  of regular  course work, research seminars, and d i s s e r t a t i o n s ,  

Explorations are being made of the  p o s s i b i l i t y  of i n i t i a t i n g  a spec ia l  

research and readings course t h a t  would encourage a select number of 

s tudents  t o  ca r ry  out supervised research and preparation of a shor t  

s tud ies  under f acu l ty  supervision, using t r a v e l  funds under the  NASA program. 
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Randolph Kucera, a Ph. D. d i s s e r t a t i o n  candidate,  working under Profes- 

sor  Bock, has taken as h i s  subjec t  an inves t iga t ion  of the perspectives of 

higher o f f i c i a l s  and senior  engineers of a large aerospace firm, on the  

question of t h e i r  r e l a t ionsh ips  t o  contract ing government agencies, includ- 

ing NASA. 

a t  l e a s t  pa r t ly  by experience gained i n  the conduct of case s tud ie s  i n  the  

f i r s t  NASA cont rac t  with Syracuse University from 1963-67. It i s  expected 

t h a t  t he  s tudent  researcher w i l l  gain valuable addi t iona l  da t a  from h i s  

conversations with NASA o f f i c i a l s ,  and h i s  research da ta  on private sector  

managers have already proven usefu l  t o  facul ty  soc io logis t s  and engineers 

working on the  NASA Project  Manager study i n  the  Syracuse/NASA program. 

This researcher ' s  f i e l d  work w i l l  be pa r t ly  financed by the budget for  

sho r t  cases e 

The s ignif icance of t h i s  topic  w a s  suggested t o  Professor Bock 

Weather Modification Decision-in-the-Making 

Professor Lambright ( P o l i t i c a l  Science), spent most of the repor t ing  

period organizing da ta  gathered during the  period from January t o  September 

and wr i t ing  a preliminary d r a f t  of t h i s  study. About 400 pages of rough 

manuscript were completed by the  end of the r epor t  period, and wr i t ing  w a s  

s t i l l  i n  progress. The shaping of a f inished f i r s t  draEt:was being aided 

by the  e d i t o r i a l  a s s i s t a n t ,  It i s  expected t h a t  a f i r s t  d r a f t  for  c i rcu-  

l a t i o n  t o  major ac tors  w i l l  be completed i n  March. The out l ine  of the  

study follows 

Appendix 

OUTLINE OF WEATHER MODIFICATION STUDY 

Introduct ion 

P a r t  One: The Great Rainmaking Controversy, 1946-1952 

Chapter 1 ,, Origins of Weather Modification 

Chapter 2. The Weather Bureau Reacts 

Chapter 3, Project  Cirrus  Moves Ahead 

Chapter 4 ,  

Chapter 5 Langmuir Versus the  Meteorologists 

The Weather Bureau and Weather Modification Policy 
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Chapter 6. The S c i e n t i f i c  Controversy Expands 

Chapter 7 The Debate Becomes "Pol i t ica l"  

Chapter 8. "Rainmaking" Crests and Cirrus  Ends 

Par t  Two: A Period of Holding Action, 1952-1958 

Chapter 9. The Weather Bureau Tries t o  Lead 

Chapter 10. Legis la t ion i s  Passed 

Chapter 11. Weather Bureau Versus Krick 

Chapter 12. The Orvi l le  Committee 

Chapter 13. Weather Modification Goes t o  NSF 

Chapter 14. Orvi l le  Committee F ina l  Report and the  "Flatlands Affair ' '  

Par t  Three: The Resurrection of Weather Modification, 1958-1966 

Chapter 15. NSF Launches A Weather Modification Program 

Chapter 16. Enter Bureau of Reclamation 

Chapter 17. Weather Modification as  Foreign Policy 

Chapter 18. New Looks a t  Weather Modification 

Chapter 19. Bureau of Reclamation as Storm Center 

Chapter 20. The National Academy of Sciences Calls Rainmaking "Astrology" 

Chapter 21. The National Academy Reverses I t s e l f  

Par t  Four: A Decision-in-the-Making, 1966-1969 

Chapter 22. High Hopes but  V i e t  Nam Cutbacks 

Chapter 23. The Future i n  Present Perspective 

Conclusion 

Post Apollo Decision-in-the-Making 

Professors Emmette S. Redford and Orion F. White of t he  Department of 

Government, The University of Texas a t  Austin began work on the pro jec t  

on June 1, 1968. Redford has worked on it fu l l - t ime from June 1, 1968 t o  

January 15, 1969 and White fu l l - t ime from June 1 t o  August 31 and half-t ime 

from September 1 t o  January 15. 

The authors subs t an t i a l ly  completed research on the  pro jec t  i n  Washington 

from June 1 t o  September 30, inclusive.  Some follow-up research has been 

conducted s ince  September 30 a t  the  Manned Spacecraft  Center, the Marshall 
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Space F l igh t  Center, and i n  Washington. 

pa r t i cu la r  b i t s  of information t o  f i l l  gaps, the  research i s  completed. 

Except for  a few interviews and 

The d a t a  sources a r e  documents and numerous interviews. There were 

some d i f f i c u l t i e s  and delays i n  the  research due t o  the  necessi ty  of declas-  

s i f i c a t i o n  of documents, the  absence of top o f f i c i a l s  from Washington for  

attendance a t  t he  Vienna conference i n  August, and the  tremendous problems 

i n  i s o l a t i n g  for considerat ion the  complex, d i f fuse ,  and organizat ional ly-  

d i s t r ibu ted  post-Apollo manned space program, 

offered,  with few exceptions,  complete cooperation and an open-door policy 

on information. The r e s u l t  was a mass of da t a  t o  be arranged, analyzed, 

Nevertheless, NASA o f f i c i a l s  

and organized f o r  presentat ion.  

Since October 1 the  authors have been engaged primarily i n  t h i s  task.  

A t en t a t ive  ana ly t i ca l  model and statement of questions of concern developed 

i n  the  summer of 1958 has proved t o  be s u i t a b l e  for  organization of a book. 

The plan c a l l s  for  ana ly t i ca l  chapters on government's c o n f r q t a t i o n  with 

science and technology and on NASA's decision-making s t r u c t u r e ,  processes, 

and perspectives,  Second, a case-study presentation--a review of events 

sequentially--of considerable length and d e t a i l  is  being prepared on post- 

Apollo manned space/ developments between 1961 and 1968. Major a t t en t ion  

i s  being given t o  developments within NASA, the  Executive Office of the 

President ,  and the  Congress, but  appropriate a t t e n t i o n  a l s o  t o  re levant  

ac t ion  i n  the s c i e n t i f i c  and i n d u s t r i a l  communities. The presentat ion 

w i l l  conclude with an ana ly t i ca l  chapter on the  way the  administrative- 

p o l i t i c a l  system has handled the  i ssue  of post-Apollo manned space f l i g h t .  

Approximately ha l f  of the book has been completed i n  a f i r s t ,  qu i t e  

rough, d r a f t .  Professor White has a supplementary grant  of h i s  f u l l -  

t i m e  se rv ices  from the University of Texas f o r  t h e  months of February 

and March fo r  t h i s  pro jec t .  

on February 1, he w i l l  continue t o  work on t h i s  project .  

t o  complete the  f i r s t  d r a f t  of a manuscript by 'March 31. 

a l so ,  t h a t  a f t e r  appropriate  readings,  rev is ions  of t he  d r a f t  can be com- 

pleted during the  summer of 1969. 

Although Professor Redford r e tu rns  t o  teaching 

The authors hope 

It i s  t h e i r  hope, 
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4 .  

a. Research Personnel 

REGULATIONS I N  SPACE 

The f i e l d  research during the  summer of 1968 followed largely the l i nes  

an t ic ipa ted  i n  the o r i g i n a l  proposal and i n  the f i r s t  Semi-Annual repor t .  

Three l a w  s tudents  from Syracuse University:  Mssrs: John Warsaw, Ross 

Radley, and David Miller spent a ten  week period a t  the  Kennedy Space Center, 

t he  Manned Spacecraft  Center, and the  Ames Research Center respect ively.  

M r .  Stephen Rosen, a p o l i t i c a l  science graduate s tudent ,  w a s  provided an 

in te rnsh ip  a t  the  Manned Spacecraft  Center and worked cooperatively on the  

Houston project .  The f i e l d  research was supported by two s tudents  working 

a t  Syracuse University:  Mr. Peter VanAllen of the College of Law and M r .  

Barry Kelmachter , a graduate student i n  aerospace engineering. F u l l  

support t o  the  research e f f o r t  w a s  given by the chief  counsel 's  o f f i c e  a t  

each of t he  centers .  

was augmented i n  seve ra l  pa r t i cu la r s  by work done by s tudents  regular ly  

assigned t o  the center  on work-study programs. 

A t  the  Kennedy Space Center, M r .  Warsaw's research 

For each of t he  graduate s tudents  involved the  work provided the 

opportunity of becoming int imately fami l ia r  wi th  the  operation of a f i e l d  

counsel o f f i c e  i n  the  Space Administration. 

worked i n  the l ega l  o f f i ces  examining l ega l  f i l e s  and discussing problems 

with f i e l d  a t torneys.  

ized wi th  the  l e g a l  a c t i v i t y  of t he  Space Administration by t h e i r  review of 

mater ia l s  submitted t o  them from the  f i e l d  and by research done i n  support 

of the f i e l d  researchers .  For a l l  the s tudents ,  t h i s  c lose  contact  with 

the  ac t iv i t ies  of the National Aeronautics and Space Administration proved 

t o  be s t imulat ing and enlightening. 

ledge of the  day t o  day operations of the  agency an$ of i t s  l ega l  problems 

than he had when the  work began. 

i n t e rd i sc ip l ina ry  work with other graduate s tudents  cooperating i n  the  

pro jec t  provided an opportunity for  the  exchange of perspectives developed 

i n  t h e i r  respect ive graduate programs which, t o  t h a t  t i m e ,  had been l imited 

t o  t h e i r  own d i sc ip l ine .  For the  Director of t he  pro jec t ,  Prof. George J. 

Those assigned i n  the  f i e l d  

Those working i n  the  Syracuse o f f i c e  were fami l ia r -  

Each f e e l s  he now has a b e t t e r  know- 

Furthermore, the  opportunity offered a t  
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Alexander, Assoc. Dean of the Law School, the  contact  with research a t  each 

of the  centers  and personal contact  with the  counsel a t  those centers  pro- 

vided a s i m i l a r  broadened perspective,-.While ne i the r  he nor the graduate 

s tudents  have, as ye t ,  formally applied the  t r a in ing  received t o  the  graduate 

programs a t  Syracuse Universi ty ,  extrapolat ions from the  work done have 

found t h e i r  way i n t o  var ious programs. 

a consul tant  t o  the Educational Pol ic ies  Research Center a t  Syracuse Univer- 

s i t y .  The Center i s  engaged i n  research concerned with fu tu re  educational 

po l i c i e s  i n  the United S ta t e s .  

po l i c i e s  i n t o  fu ture  scenarios ,  

with problems of the fu tu re  has provided broad in s igh t s  of immediate appl i -  

ca t ion  t o  t h a t  work, I n  s imi la r  ways, the graduate s tudents  who p a r t i c i -  

pated i n  the pro jec t  have been ab le  t o  in t eg ra t e  t h e i r  new ins igh t s  i n t o  

t h e i r  graduate research. 

group for  continued research i n t o  problems of emerging space l a w ,  Two of 

the  s tudents  who engaged i n  f i e l d  research continued research i n t o  space 

law problems through the  repor t ing  period, doing t h e i r  work a t  Syracuse 

University on a pa r t  t i m e  .basis  i n  addi t ion t o  t h e i r  normal l ega l  s tudies .  

A s  an i l l u s t r a t i o n ,  the  Director i s  

Much of i t s  work concerns project ing present 

The concern of the Space Administration 

A high leve l  of enthusiasm remains i n  the  e n t i r e  

b. Research product 

A s  was t o  have been an t ic ipa ted ,  a good port ion of the t i m e  spent i n  

the  f i e l d  was devoted t o  an o r i en ta t ion  of the  f i e l d  researchers  t o  the  

operations of the  o f f i c e s  a t  t he  three centers  t o  which they were assigned. 

After the  o r i en ta t ion  was completed, the s tudents ,  a s s i s t ed  by the  Director 

who v i s i t e d  each of the  cen te r s ,  selected problems t h a t  had previously 

a r i s en  a t  the  centers  f o r  c loser  study, They examined the  background of 

the  problem in  i t s  f i e l d  s e t t i n g ,  the  l ega l  documents connected wi th  i t s  

reso lu t ion ,  and such other information as  could be provided by counsel 's  

o f f i c e  or by others  a t  the  centers .  

remains the c rea t ion  of teaching mater ia ls  which w i l l  allow students  i n  

graduate programs t o  d e a l  with the  problems of emerging space law,  t he  

i n i t i a l  work a t  the  centers  concentrated on the  acquis i t ion  of information 

about those problems and the  preparation of memoranda descr ibing their reso- 

While the  ul t imate  goal  of the pro jec t  
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lution;,  

memoranda independently of t h e i r  in tegra t ion  i n t o  teaching mater ia ls .  They 

do, however, provide an exce l len t  background for  s tudents  who w i l l  engage 

i n  research work i n  the  pro jec t  i n  the  fu tu re  and w i l l  be invaluable i n  

s t ruc tu r ing  the  problems t o  be integrated i n t o  the  teaching mater ia l s  t o  

be prepared. 

ava i lab le  documents concerning the problem i n  question. Ultimately, the  

supplemental documents, r a the r  than the memoranda, w i l l  comprise the  bulk 

of the teaching mater ia l s .  

It w a s  not  and is not  t he  in ten t ion  of the  pro jec t  t o  use these 

I n  each case,  the  memoranda are supplemented by the  major 

The memoranda prepared concerned: 

(1) Human research:  This memorandum dea ls  with the  problem of 

exposing humans t o  technological,  b io log ica l  and psychological hazards i n  

connection with the  space program. It t races  the  necessary safeguards 

$rm a l ega l  perspective and chronicles  the  evolution of NASA poliey i n  

t h i s  regard.  

(2) Recovery of Space Fragments from Pr iva te  Property: This 

work t races  the l e g a l  d i f f i c u l t i e s  t o  be an t ic ipa ted  i n  accommodating the 

r i g h t s  of land Owners t o  objec ts  on t h e i r  property and those of the  f ede ra l  

government t o  recover space objects .  It a l s o  concerns i t s e l f  with the  ques- 

t i o n  of the  scope of lega l ly  permissible search fo r  space objects  on p r i -  

va t e  property . 
( 3 )  Sonic Boom: This memorandum t r aces  the problems of l i a b i l i t y  

for  sonic  boom associated with the  f ly ing  of supersonic a i r  c r a f t .  

( 4 )  Corpus C h r i s t i  Tracking Sta t ion  Radio In te r fe rence  Problem: 

This:memorandum traces the  l i t i g a t i o n  a r i s i n g  out of the needs t o  prohib i t  

commercial a c t i v i t y  i n  the  v i c i n i t y  of the  t racking s t a t i o n  t o  avoid r ad io  

in te r fe rence  with i t s  t racking function, While the  problem i s  s p e c i f i c ,  i$s  

more general  implicat ions concerning the  r i g h t  of the  Space Administration 

t o  enjoin otherwise lawful a c t i v i t y  i n  protect ion of the  space program a r e  

of extreme importance i n  developing l e g a l  p r inc ip l e s  concerning space. 

(5) Gompensation fo r  Domestic Space Casual t ies  : This memorandum 

t r aces  the  l i m i t s  of present au tho r i ty  t o  compensate those injured i n  the  

United States i n  the event of an accident a r i s i n g  i n  the  space program. It 
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h ighl ights  the  l imi ta t ions  of the  present compensatory scheme and cont ras t s  

them t o  t o r t  p r inc ip les  appl icable  t o  other types of i n j u r i e s ,  

(6) Governmental Payment of L i a b i l i t y  Judgments of Contractors 

Under Contract Provisions : 

through which the  government ul t imately reimburses f o r  casual ty  losses  for  

which contractors  a re  held responsible.  Since t h i s  method of payment pro- 

vides  a c i r cu i tous  route  of compensation for  casua l ty  losses ,  i t  has s ign i f -  

i can t  impact on the  general  provision l imi t ing  d i r e c t  compensation. 

This memorandum t r aces  cont rac tua l  pr inc ip les  

(7) Legal Relations Between Space Centers and Adjacent Communities: 

This memorandum t races  the  problems of l a w  enforcement a t  space centers  and 

the  use of space center  emergency equipment for  the  bene f i t  of l o c a l  com- 

munities,  The operation of the  space program a t  cen ters  which a re ,  i n  the  

main, within the j u r i s d i c t i o n  of the s t a t e  i n  which they a re  located r a i s e s  

i n t e r e s t i n g  questions of the  interfacebetween s t a t e  and f ede ra l  po l ic ies  

and l ega l  pr inc ip les  

(8) Back Contamination Control: The Lunar Receiving Laboratory: 

This memorandum t races  l ega l  problems incident  t o  the  cont ro l  of contamina- 

t i on  from outer space. It chronicles t he  c rea t ion  of the interagency com- 

mi t tee  on back contamination and analyses the l ega l  au thor i ty  t h a t  each of 

the  component members br ings from h i s  agency. Additionally,  it b r i e f l y  

reviews the law of quarantine and ex t rapola tes  from nr ior  cases i t s  applica- 

t i o n  t o  the  con t ro l  of back contamination. 

In  addi t ion t o  these memoranda, research was begun on a number of 

i n t e rna t iona l  questions of space law. Among the problems invest igated were 

the rescue and r e t u r n  of as t ronauts ,  i n t e rna t iona l  casual ty  l i a b i l i t y  for  

space d i s a s t e r s ,  claims t o  c e l e s t i a l  bodies and na t iona l  con t ro l  of a i r -  

space and outer space. In  each case,  t h i s  work w a s  abandoned because it 

appeared of only marginal relevance t o  the  work of t h e  f i e l d  centers .  

experience of the research conducted during the  summer of 1968 indicated 

t h a t  the major focus of the  pro jec t  should be domestic l ega l  problems 

r a the r  than those primarily of i n t e rna t iona l  concern,, 

The 
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Because of the involvement of the  Director i n  the  work of the  pro- 

j e c t ,  he was inv i ted  t o  membership on the  Space Law Subcommittee of the  

Committee on In t e rna t iona l  Law of the  American B a r  Association and e lec ted  

t o  l i f e  membership i n  the  I n s t i t u t e  of Space Law of the  In te rna t iona l  

Aeronautical and Astronaut ical  I n s t i t u t e .  The l a t t e r  inv i ted  him t o  de l iver  

a paper a t  the  11th In t e rna t iona l  Colloquium which he did on October 18 of 

1968. 

Program" and i s  t o  be published i n  the proceedings of t h a t  Colloquium. 

The paper was e n t i t l e d  "Legal Front ie rs  i n  the  United S ta t e s  Space 

c. Plans fo r  the  fu tu re  

The work t o  da te  has not indicated a need for  a redesign of the o r i g i n a l  

pro jec t  proposal. Other than i t s  iden t i f i ca t ion  of domestic problems as  

being more re levant  than problems of i n t e rna t iona l  space law, the  work t o  

da te  proceeds along the  l i n e s  o r ig ina l ly  proposed. During the  forthcoming 

report ing period, Professor Malcolm Schlusberg w i l l  begin h i s  inves t iga t ion  

of cont rac t  dispute  reso lu t ion  prac t ices  i n  the  Space Administration and 

background work w i l l  continue a t  the Syracuse University College of Law 

through graduate students.  A sunnner f i e l d  program w i l l  be prepared for  the  

summer of 1969. 

The work on domestic problems of evolving space law i n  the  United S ta t e s  

has generated i n t e r e s t  among seve ra l  members of the l a w  facul ty  i n  an examin- 

a t ion  of the  impact of space law on the domestic law of other space countr ies .  

Accordingly, explorat ion w i l l  be begun i n t o  the  f e a s i b i l i t y  and d e s i r a b i l i t y  

of conducting comparable s tud ies  on the  evolving space law i n  se lec ted  

fore ign  countr ies  i n  the  near fu ture .  

B o  Other Ongoing Research Act iv i ty  

1. INTERNATIONAL OPERATIONS: THE TRACKING SYSTEM 

N e i l  Hollander, a doc tora l  candidate i n  P o l i t i e a l  Science a t  the  Maxwell 

School, joined the  s t a f f  of the National Academy of Public Administration 

i n  the  summer of 1968 where he is  engaging i n  a study of one dimension of 

NASA's  i n t e rna t iona l  a c t i v i t i e s ,  t h a t  of the  t racking system. 

being conducted by the  Academy a t  the  request  of NASA. 

The study i s  

Since i t  w i l l  a l s o  
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serve as  M r .  Hollander's doc tora l  d i s s e r t a t i o n ,  it i s  being supervised, from 

t h a t  point of view, by Prof. John Honey. 

This study w i l l  focus on the operation of t he  t racking s t a t i o n s ,  analyz- 

ing the act ions of t he  Operations Support Division of the  Office of Interna-  

t i o n a l  Affa i r s  and the Office of Tracking and Data Acquisition. It w i l l  be 

concerned with the  methods used i n  reaching the goal  of a highly r e l i a b l e  

t racking system operating i n  many d i f f e r e n t  p o l i t i c a l ,  adminis t ra t ive,  

c u l t u r a l ,  and geegrabhic environs and w i l l  assess  the  extent  t o  which the 

experience derived from the  operations of t racking s t a t i o n s  i s  more gener- 

a l l y  appl icable  t o  other i n t e rna t iona l  organizations 

A survey of the  l i t e r a t u r e  and f i l e s  w i l l  provide the  foundation for  

the  research,  i t  w i l l  be necessary t o  focus on them before the  other phases 

of the study are  begun. 

the undertaking e x i s t s  only i n  the minds of t he  people involved, a major 

p a r t  of the research w i l l  involve open-ended personal interviews. 

these interviews, as  w e l l  a s  from the  public records and f i l e s ,  information 

concerning a series of key questions and re la t ionships  w i l l  be developed, 

These da t a  w i l l  be the  bas i s  of the f i n a l  repor t  which w i l l  be completed 

approximately eleven months a f t e r  work i s  commenced. 

Since a grea t  dea l  of the  information re levant  t o  

From 

During the July I, 1968- December 31, 1968 period, Mr. Hollander did 

background reading i n  the  re levant  l i t e r a t u r e  and consulted with various 

individuals  a t  NASA Headquarters on the  development and shaping of a de t a i l ed  

research prospectus. 

ing period. 

The prospectus was completed by the  end of the  repor t -  

2 ,  MULTIDISCIPLINARY RESEARCH I N  UNIVERSITIES 

W i l l i a m  E. Davis, a Doctoral candidate i n  P o l i t i c a l  Science a t  the 

Maxwell School and Research Assis tant  t o  Professor John Hone& is presently 

engaged i n  a study of NASA's  e f f o r t s  t o  encourage mul t id i sc ip l inary  research 

a c t i v i t y  a t  American col leges  and un ive r s i t i e s  through the  i n s t i t u t i o n a l  

gran ts  of the  Sustaining University program. This study, a repor t  t o  the  

Office of University Affa i r s  and a Master's Thesis for  M r .  Davis, i s  intend- 
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ed t o  accomplish two primary purposes: 

_to which a se lec ted  s m a l l  sample of un ive r s i t i e s  have engaged i n ,  increased 

or expanded mul t id i sc ip l inary  research and teaching a c t i v i t y  as a d i r e c t  

r e s u l t  of NASA/SUP support; (2) an iden t i f i ca t ion  of some of the most import- 

an t  f ac to r s  which appear t o  be linked t o  the  successful  accomplishment of 

mul t id i sc ip l inary  research i n  un ive r s i t i e s .  I n  addi t ion ,  it i s  expected 

t h a t  t h i s  study w i l l  suggest something about t he  a b i l i t y  of NASA, or other 

ex terna l ly  supporting agencies,  t o  successful ly  advance mul t id i sc ip l inary  

a c t i v i t y  i n  uniGersi t ies .  

(1) an assessment of the degree 

During the  repor t ing  period, M r .  Davis made severa l  v i s i t s  t o  the  

Office of University Af fa i r s ,  NASA Headquarters, t o  gather background 

information on the  Sustaining University Program. 

interviewed and a f i l e  search was made. A survey of the  scholar ly  l i t e r a -  

t u re  on the  subjec ts  of academic research,  the ca tegor iza t ion  of knowledge 

i n t o  d i s c i p l i n e s ,  and problems i n  cooperation across d i sc ip l ina ry  boundar - 
iesr was made. A mail  questionnaire was devised and then abandoned i n  favor 

of the  development of an interview schedule for  subsequent v i s i t s  t o  severa l  

un ivers i ty  campuses during the  Spring 1969 semester. 

determine appropriate  measures of research product, and t o  prepare a hypothet- 

i c a l  l i s t  of f ac to r s  most c lose ly  r e l a t ed  t o  the  accomplishment of successful  

mul t id i sc ip l inary  research a c t i v i t y .  

NASA personnel were 

Ef fo r t s  were made t o  

C Educational Ac t iv i t i e s  i n  Connection with Research 

1. STUDENT SUMMER ASSIGNMENTS 

a. David Curzon, a Doctoral candidate i n  Economics a t  the  Maxwell 

School, spent June through August, 1968, assigned t o  the o f f i c e  of M r .  

Robert L. Mandeville, Chief, Resources Management and Program Review, Office 

of Space Applications,  NASA. H i s  major a c t i v i t i e s  during these three months 

consisted of wr i t ing ,  individual  discussions,  and meetings r e l a t ed  to:  (1) 

A cos t -benef i t  study of t he  Earth Resources Program performed under cont rac t  

t o  NASA by Planning Research Corporation. (2) A cost-effect iveness  study of 

s eve ra l  ex i s t ing  sa te l l i t e  systems. ( 3 )  Use of t he  Goddard Cost Experience 

Group's cos t  model for  checking est imates  of contractors  ( 4 )  Miscellaneous 
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a c t i v i t i e s  including the  preparation of t he  Program Memorandum, and the  

design of an input  and output format for  an ADP system. 

b. Larry H. Dale, an Engineering Graduate from Cornell ,  and a NASA 

t ra inee-designate  fo r  the  1968-69 year,  w a s  assigned t o  the  In te rna t iona l  

Technology Affa i r s  Division of t he  In te rna t iona l  Off ice  of NASA during 

June through August 1968. M r .  Dale w a s  involved i n  an i n t e r n a l  review of 

NASA's  pos i t ion  with regard t o  the  export of c e r t a i n  technology and mater ia l s  

by the Federal  Government. This required h i s  i n t e rac t ion  with technica l  

experts  from other agencies and the  preparation of a f i n a l  wr i t t en  document. 

Pursuing these and other a c t i v i t i e s  enabled M r .  Dale t o  become acquainted 

with some of the  background mater ia l  on the appl ica t ions  of space technology 

i n  developing countr ies .  During h i s  assignment, M r .  Dale a l s o  did a study 

of the  munitions con t ro l  procedures over i n e r t i a l  guidance systems. 

2. INTERDISCIPLINARY SEMINARS 

A general  meeting of a l l  Syracuse/NASA Program pa r t i c ipan t s  was held 

on September 30, 1968, for  the purpose of planning and program evaluat ion,  

A t  t h e  meeting, plans were announced for  a s e r i e s  of monthly i n t e r d i s c i p l i n -  

ary seminars deal ing with Systems Theory and Systems Analysis, pa r t i cu la r ly  

t h e i r  use by the  various academic d i sc ip l ines .  Under the d i r ec t ion  and 

planning of Prof. Nathan Schwartz, Associate Director of the  Syracuse/NASA 

Program, the  series included the following presentat ions and discussions : 

a. Ocimber, 1968: Prof . Nathan Schwartz discussing "General Systems", 

and Prof. Richard Hopeman discussing "Systems Analysis and Decision Making". 

b. Wovdube~ 1968: Prof Bruce Berra and Prof Robert Sargent d i s -  

cussing "System Fundamentals" 

c. December, 1968: Prof. Bruce Berra and Prof. Robert Sargent d i s -  

cussing "Applications of Systems Analysis". 

These seminars were w e l l  attended by a broad cross  sec t ion  of the  univer- 

s i t y  community. In addi t ion,  they served as  a means of communicating matters 

of general  i n t e r e s t  t o  members of the program. By the  end of the  report ing 
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period, Professor Schwartz had scheduled fu tu re  seminars on Modeling and 

Social  Science Applications. 

3 .  SEMINAR ON SCIENCE I N  THE POLITICAL PROCESS 

During the  report ing period Professors Henry Lambright and John Honey 

prepared t o  o f f e r  a seminar e n t i t l e d  "Science i n  the  P o l i t i c a l  Process'' 

during the  F a l l ,  1968 semester. 

spr ing semester due t o  scheduling problems, two students  undertook individual  

study on the top ic  under the d i r ec t ion  of Professors Lambright and Honey. 

One of the  s tudents ,  M r .  Richard Head, spent h i s  t i m e  preparing a course fae 

advanced undergraduates i n  "Science and Public Policy", 

While the  course w a s  postponed u n t i l  the  

Upon completi 'q 

:of h i s  Doctorate, M r .  Head w i l l  o f fe r  the "Science and Public Policy" course 

a t  the A i r  Force Academy. 

D e  Exploration and Planning Future Projects  

1. PROJECTS I N  PLANNING STAGES 

a. Non-Economic C r i t e r i a  fo r  Project  Evaluation. One r e s u l t  of the 

NASA summer assignment of David Curzon, a D'i3c~on~li.c~ndiBete3Pnl.theiiIle~a~~.- 

ThEnt of Economics, w a s  a request  by , t h e  Office of Space Science Applica- 

t i ons  t h a t  t he  University submit a proposal t o  t h e i r  o f f i c e  for  a study of 

non-economic c r i t e r i a  fo r  pro jec t  evaluation. Professor George Fisk,  Chair- 

man of the  Marketing Department of Syracuse University,  

submitted such a proposal on December 4 ,  1968. By the  end of the  report ing 

period, t h e i r  proposal had been informally accepted with an understanding 

t h a t  t he  NASA grant  would be supplemented so t h a t  the  study could be con- 

ducted and completed during ea r ly  Spring, 1969. 

and Mr. Cuzzon 

A s  submitted t o  the  Office of Space Science Applications,  the  proposal 

ca l l ed  for  (1) t he  development of a r a t iona le  for  examining non-economic 

c r i t e r i a  f o r  evaluat ing po ten t i a l  sa te l l i t e  appl ica t ions ;  (2) the  prepara- 

t i o n  of a d i sp lay  of non-economic c r i t e r i a  which should be considered; and 

(3) an appra isa l  of t he  r e l a t i v e  s ign i f icance  of these cri teria.  
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b. Goddard Summer I n s t i t u t e  i n  Public Administration. I n  October, 

1968 the  Goddard Space F l igh t  Center approached the  SyracuselNASA Program 

about undertaking a summer program a t  Goddard for  advanced undergraduates 

Professors Frank Marini and Henry Lambright indicated an i n t e r e s t  i n  conduct- 

ing such a program and prepared a proposal. The proposal was  submitted t o  

NASA Headquarters and Goddard Space F l ight  Center on November ,25, 1968 and 

before the  end of t h i s  repor t ing  period, the  proposal w a s  informally accepted 

with an assurance of separate  funding. Professors Marini and Lambright began 

preliminary work immediately, 

A Summer I n s t i t u t e  i n  Public Administration a t  the  Goddard Space F l igh t  

Center w a s  proposed f o r  t r a in ing  ewenty f ive  advanced undergraduate students.  

Six academic c r e d i t s  were t o  be given for  successful  completion of a ten  week 

program of course work, research on an area of NASA-related administration, 

and p r a c t i c a l  work experience. Tuition and f ees ,  and expenses fo r  a f i e l d  

t r i p  t o  NASA Research and Development Centers were t o  be provided f o r  each 

student se lec ted  t o  pa r t i c ipa t e .  The primary purpose of the  I n s t i t u t e  w a s  

t o  s t imulate  the  i n t e r e s t  of col lege s tudents  and f acu l ty  i n  the  problems 

of administering complex research and development programs i n  public organ- 

iza t ions .  Further it w a s  intended t h a t  such a program would fos t e r  systematic 

study, by Syracuse facul ty  and o thers ,  of public administration within NASA. 

2. PRELIMINARY EXPLORATIONS 

Negotiations have continued wi th  Professor Henry Lambright ( P o l i t i c a l  

Science) t o  become a Scholar-in-Practice beginning i n  January 1970. The 

t en ta t ive  arrangement i s  t h a t  Professor Lambright w i l l  have an assignment 

i n  NASA's Office of University Affa i r s ,  

Professors Iverson and Honey have continued informal explorat ion with 

NASA o f f i c i a l s  on the  p o s s i b i l i t y  of developing a spec ia l  executive seminar 

t o  be offered as Mid-Career Training exclusively t o  NASA personnel. 

Professors Honey and Lambright continued t h e i r  exploration of a study 

of t he  s i g n i f i c a n t  linkages between the public adminis t ra t ion programs and 

other professional  schools i n  un ive r s i t i e s  i n  which there  a re  w e l l  defined 
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programs i n  public adminis t ra t ion or public a f f a i r s .  Such a pro jec t  would 

include evaluat ion of the pres t ige ,  leadership,  and qua l i ty  of teaching and 

research of public adminis t ra t ion programs by the  f a c u l t i e s  of other profes- 

s iona l  schools. 

I n  December, Professors Honey, Barzelay and Hopeman had extended t a l k s  

with Messrs. Marcel Depasse and R. Gibson of the European Space Research 

Organization. They t raveled t o  Syracuse fo r  two purposes: t o  inquire  about 

the nature  of the Syracuse -.I NASA r e l a t ionsh ip  and 

t i v e  e f f o r t s  between ESRO and European un ive r s i t i e s ,  and t o  inquire  about 

the p o s s i b i l i t y  of the  pa r t i c ipa t ion  of some of our researchers  i n  a summer 

conference on management aspects of space research. Subsequent t o ,  and a s  

a r e s u l t  of these meetings, Professor Bock has pursued with these gentlemen, 

the poss ib i l i t y  of the Inter-Universi ty  Case :Study Program doing severa l  

shor t  cases on ESRO r e l a t e d  subjects .  

discuss  fu ture  collabora- 

3 .  POTENTIAL NEW RESEARCH STARTS 

With the  an t ic ipa ted  completion during 1969 of much of the present 

research work the facul ty  present ly  involved i n  the  &ogram 

t o  begin thinking about research which they would l i k e  t o  pursue i n  the 

fu ture .  

i n  the  discussions of ongoing research. 

were encouraged 

Some of t h e i r  ideas with respect  t o  fu tu re  pro jec ts  a re  r e f l ec t ed  

In pursu i t  of the  object ive of extending the  NASA opportunity t o  other 

pa r t s  of t he  campus, encouragement w a s  given t o  a number of individuals  t o  

explore possible  research subjec ts  both among members of the Program and the 

NASA Headquarters i n  Washington. The following indica te  the range of these 

po ten t i a l  "new; ~ t & t s  

Professor Harry McLaughlin of the School of Journalism i s  a psycholo- 

g i s t  with i n t e r e s t s  i n  the processes of t ransmit t ing highly technica l  in for -  

mation i n t o  more general ly  comprehensible mater ia ls .  

with Messrs. Bingman and Stephens as w e l l  as  with other NASA o f f i c i a l s  and 

w i l l  be v i s i t i n g  Houston during the  l a t e  Winter or ear ly  Spring t o  determine 

how he may be able  t o  pursue h i s  i n t e r e s t s  through a f i r s t ,  exploratory s tage.  

He has had meetings 
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Professors Sufr in ,  Price and Henning of the Department of Economics have 

developed a number of proposals fo r  study dealing with the in t e rna t iona l  

economics of the  space problem and with manpower issues .  These a re  cur ren t ly  

i n  the process of exploration i n  Washington. 

Professors Ely and F i s h e l l  of the School of Education have made prelim- 

inary proposals for  s tud ie s  of NASA educational and t r a in ing  a c t i v i t i e s .  

They a l s o  a re  engaged i n  fur ther  d e f i n i t i o n  of t h e i r  ideas through discussions 

i n  Washington 

Professors Onsi and Horowitz of the College of Business Administration 

have developed preliminary proposals center ing around accounting systems as  

information flows t o  management. I n i t i a l  discussions with Washington 

o f f i c i a l s  ind ica te  t h a t  t h e i r  proposals may need t o  be considerably reshaped 

and during the coming semester they w i l l  v i s i t  NASA Headquarters for  the  pur- 

pose of b e t t e r  def ining the kinds of opportuni t ies  which would be usefu l  t o  

them e 

Professor Edwin Hammond of t he  Department of Geography expects t o  

spend the f i r s t  semester of 1970 working a t  the University of Kansas with 

Professor Simonett, an expert  i n  infrared remote sensing technology. A s  

p a r t  of h i s  Kansas assignment he is hopeing t o  make use of the resources a t  

Houston. He w i l l  probably have a graduate a s s i s t a n t  associated with him i n  

the  Houston-Kansas e f f o r t .  

I n i t i a l  i nqu i r i e s  i n  the  Department of Health, Education and Welfare 

t o  Assis tant  Secretary Simpson indica te  responsiveness t o  developing a 

Syracuse/HEW Program analogous t o  t h i s  Program. M r  Simpson suggested t h a t  

t h i s  matter become the subject  of thorough exploration shor t ly  a f t e r  the  

inauguration i n  l a t e  January, 1969, 

E. Program Administration 

During the  Ju ly  1 t o  December 31, 1968 repor t ing  period, program admin- 

i s t r a t i o n  was consolidated and s t ab i l i zed .  I n  Ju ly ,  a university-owned 

house adjacent t o  the  campus was turned over t o  the  program. Repairs were 
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made t o  the bui lding and equipment procured during the following two months. 

Offices w e r e  provided for  the Program Director ,  hfs;graduate a s s i s t a n t ,  the  

Program Secretary,  for  research facul ty  and graduate students des i r ing  desk 

space, the Project Manager Study secretary and for  t h e  f i v e  NASA t ra inees .  

I n  addi t ion,  a reading room and a conference/seminar room have been pro- 

fiided. During the report ing period, a reference co l lec t ion  of documents 

r e l a t e d  t o  the research of program personnel w a s  begun. The co l lec t ion  is  

t o  be located a t  Syracuse/NASA House. 

A s  of September 30, the facul ty  and student researchers associated 

with the Project  Manager Study and the Program Director and h i s  s t a f f  

moved t h e i r  o f f i c e s  t o  t h i s  new central ized location. 

In  September 1968, Mrs Jean Golemo began work as Program Manager and 

Executive Assis tant  t o  the Director.  Under Mrs. Golemo's leadership the 

arrangements for  renovating and furnishing the bui lding were completed. 

She establ ished systems and procedures and has undertaken the day-to-day 

management of a l l  aspects of the o f f i c e  operations not  requiring the 

Direc tor ' s  immediate involvement 

During the report ing period M r s .  Elizabeth Bye, administrative a s s i s t a n t  

t o  the Associate Dean of the Maxwell School continued i n  her e f f o r t s  t o  

e s t a b l i s h  and maintain a d a i l y  record keeping and accounting system for  the 

program 

A standard format f o r  documents generated by Program research w a s  agreed 

upon. The s e r i e s  includes f i v e  types of documents: 

1. Working papers which are developed as inter im repor t s  of concepts 

associated with project  research. 

2, Occasional papers which a re  developed i n  areas not  d i r e c t l y  r e l a t e d  

t o  project  research but which cover topics  of i n t e r e s t  t o  the invest-  

i g a t o r s  and which a re  generated through par t ic ipa t ion  i n  the  program. 

3 .  Reports which are unpublished documents submitted t o  NASA and other 

in te res ted  p a r t i e s  and which represent the  f i n a l  r e s u l t s  of par t icu lar  

research projects  
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4 .  Theses and Disser ta t ions  which are unpublished r e s u l t s  of t he  

research e f f o r t s  of graduate students:associated with the project  

and which represent  the  wr i t ing  requirements of f h e i r  degree 

programs . 
5. LPu161icatbns including a r t i a l e s ,  monographs, and books published 

by professional  journals ,  the  univers i ty  and Commercial publishers.  

Proposed budgets fo r  the calendar years of 1969 and 1970 for  the four 

main research pro jec ts  were revised during the  repor t ing  period. 

f o r  new work under the NASA program i n  succeeding years  w e r e  pursued and a 

supplemental request  t o  NASA for  support for  addi t iona l  years w a s  prepared. 

Proposals 

During the l a t e  F a l l  the d i r ec to r  of t he  Syracuse/NASA Program was 

approached regarding becoming Vice President of the  University.  

discussions i n  the Chancellor's o f f i c e  and with senior  colleagues i n  the 

Syracuse/NASA Program about possible  approaches t o  changing the  leadership 

of the Program. 

He  began 
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During the  Ju ly  1 - December 31, 1968 repor t ing  period the  Traineeship 

Program es tab l i shed  by NASA's grant  t o  Syracuse University came i n t o  being. 

The Training Grant w a s  awarded t o  Syracuse University for  a period of 

th ree  years beginning September 1, 1968, It supports the  t r a in ing  of f i v e  

graduate s tudents ,  each fo r  a period of th ree  years ,  for  study i n  the Max- 

we l l  School toward a Ph. D ,  i n  P o l i t i c a l  Science, Economics and other 

s o c i a l  science d i sc ip l ines  with an emphasis on Public Administration, or  

toward the Doctor of Public Administration degree. 

A. Award Recipients 

The f i v e  Trainees i n i t i a l l y  se lec ted  for  the  Program w e r e :  

1. M r c .  Robert D. Balderston - BA, P o l i t i c a l  Science, Haverfdrd 

College, 1965; enrol led i n  Public Administration Pro- 

gram 

2.  M r .  Kent J. Chabotar - BA, P o l i t i c a l  Science, S t .  Francis 

College, Pennsylvania 1968; enrol led i n  Public Admin- 

i s t r a t i o n  Program, Maxwell School. 

3. M r ,  Larry H. Dale - B o  S., Materials Engineering, Cornell  

Universi ty ,  1968; enrolled i n  Dept, of P o l i t i c a l  

Science. 

4.  M r .  Stephen E. Powers - BA, P o l i t i c a l  Science, Pennsylvania 

State Universi ty ,  1965; enrol led i n  Dept. of P o l i t i c a l  

Science 

5. M r .  Richard J. Sti l lman - BA, P o l i t i c a l  Science, Harvard 

Universi ty ,  1966; enrol led i n  Public Administration 

Program. 

Traineeship r ec ip i en t s  w e r e  chosen by a committee composed of Stephen 

K, Bailey,  Dean of the  Maxwell School; Robert W. Gregg, Chairman of the  

Department of P o l i t i c a l  Science; Harvey Martens, Director of the Public Admin- 

i s t r a t i o n  Programs; and John C. Honey, Director of the  Syracuse/NASA Program. 

Mr. David Fauri ,  a doc tora l  candidate i n  Public Administration, joined 

the  Syracuse/NASA Program as  Research Assis tant  t o  the  Traineeship Program 
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i n  September 1968. 

preparing and sending out the announcements f o r  the  projected 5 addi t iona l  

t ra ineeship  awards fo r  1969-70. 

Among other tasks ,  he was given r e spons ib i l i t y  fo r  

B. Monthly Meetings 

During the  f irst  few weeks of the f a l l  semester i t  w a s  determined t h a t  

monthly t r a inee  luncheon meetings would be held throughout t h e  academic year a 

It was intended t h a t  these meetings, would be attended by the  Trainees, the  

Program Director ,  the graduate a s s i s t a n t s  associated with the PcTgram 

other i n t e re s t ed  inikividuals, and guests  invi ted by the  Trainees. The 

meetings would provide a forum for  discussing academic mat te rs ,  curriculum 

problems, research prospects for ind iv idua l  t r a inees ,  summer in te rnsh ip  

plans,  and other mat ters  of i n t e r e s t  t o  t he  group. During the period covered 

by t h i s  r e p o r t ,  the  meetings provided a forum for  (1) extended discussions 

concerning rev is ion  of the  Public Administration Program curriculum, (2) a 

presentat ion by Mr Davis on h i s  research i n t o  "Multidisciplinary Research 

i n  Universi t ies :  

(3)  a repor t  by Mr. Dale on h i s  summer assignment a t  NASA Headquarters, and 

( 4 )  discussions surrounding the  planning of Trainee Internships  for  the  1969 

summer months 

NASA's  Experience with the  Sustaining University Program", 

Ce, 1969 Summer Assignments 

During the  repor t ing  period, e f f o r t s  w e r e  i n i t i a t e d  t o  explore,  within 

NASA, the  p o s s i b i l i t i e s  ava i lab le  for  1969 summer assignments fo r  the  

t ra inees .  Discussions were held with severa l  Headquarters o f f i ces  concern- 

ing the backgrounds of severa l  of the t r a inees  and the  appropriateness of 

c e r t a i n  assignments for  summer placement. 

D. NASA and Urban Af fa i r s  

During the l a s t  months of 1968, the Program Director ,  Professor Honey, 

was approached by D r .  Stephen B,  Sweeney, ~a consul tant  t o  NASA and others i n  

Headquarters, concerning a projected study of NASA's a c t i v i t i e s  re levant  t o  

urban problems. A t e n t a t i v e  arrangement was discussed whereby one of the  

t r a inees  a t  Syracuse, M r .  Robert D.  Balderston, would a s s i s t  D r ,  Sweeney i n  
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carrying out t h i s  study. 

day per week i n  NASA Headquarters during the  Spring Semester 1969. 

research would be d i rec ted  a t  gathering d a t a  on pas t  e f f o r t s  t o  apply 

devices and techniques t o  the  so lu t ion  of urban problems. 

Plans were made f o r  Mr. Balderston t o  spend one 

H i s  

NASA 

E o  Public Administration Curriculum Development 

A s  a means of pursuing the  ongoing two-year e f f o r t  t o  redevelop the 

Public Administration curriculum, funds provided under the NASA Traineeship 

Program fo r  curriculum improvement w e r e  used i n  the following manner : 

Professor George Frederickson w a s  asked t o  prepare a r epor t  on the so- 

ca l l ed  "core" courses which are offered t o  MPA s tudents .  

Professor Frederickson's e f f o r t  i s  a new core course t o  be offered on a 

year long bas is .  

Administration facul ty ,  w i l l  meet the requirements for  work i n  the core 

subjects  of budgeting, personnel, and 0 & M. It w i l l  be offered under 

Professor Frederickson's leadership wi th  a number of the Maxwell School 

f acu l ty  par t ic ipa t ing .  The course w i l l  be offered f o r  the f i r s t  t i m e  i n  

September, 1969. 

The end product of 

This course,  which has now been approved by the Public 

Work is  proceeding on reevaluat ion of the In te rna t iona l  Public Adminis- 

t r a t i o n  Program, the doctorate  i n  Public Administration, and the  policy- 

r e l a t ed  courses offered i n  the Maxwell School primarily for  the  benef i t  of 

Public Administration s tudents .  

F. Additional Traineeships 

I n  October, 1968, the  Syracuse/NASA Program Director w a s  informed t h a t  

NASA w a s  prepared t o  consider awarding Syracuse University f i v e  addi t iona l ,  

th ree  year t ra ineeships  i n  Public Administration and P o l i t i c a l  Science. A 

request  w a s  prepared by Professor Honey and W i l L i a m  Davis, h i s  Research 

Ass is tan t ,  during October, The proposal w a s  submitted t o  NASA i n  November, 


